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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method for producing a group III nitride 
substrate of which the variation of carrier in- 
face concentration is small and a crystal growing 
rate is high. 

SOLUTION: The method is comprised of a step 
(i) to form a semiconductor layer (a seed layer 
1 2) which is formed on a substrate, is composed 
of a semiconductor with a composition formula 
AluGavIn1-u-vN (wherein 0<u<1; and 0<v<1), 
and has a (0001) face present on its surface, a 
step (ii) to process the semiconductor layer 
surface so that it inclines to the (0001) face of 
the semiconductor layer, and a step (iii) to grow 
a group III nitride crystal (GaN single crystal 13) 
on the semiconductor layer by reacting at least 
a group III element with nitrogen by bringing the semiconductor layer surface into 
contact with a molten liquid containing at least a group III element selected from 
among gallium, aluminum, and indium and a solvent in a nitrogen-containing 
atmosphere. 
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#*#ffl*ti&SJ1H^e>*l,3„ flgwE^jti, f; i i 1 a t m — 5 0a t m T' fc -5 <, 
[ 0 0 3 0 ] 

#J l£ f4 , tz t x. t£ , 7;w*!)^I©775-^^S:fflv^5rcis-CI5„ T /u # y & Jg 
Htli, !)f tFJ j'A*iJ:t)>i!H'A4>bltfii5'>4< Hlo, ft 

» ^tibroiojfciitixfxoa^ttSrfflv^r i««t?*5 0 #J f4 , 7 # y £ JRfc: in 

C a 4 t'(0 7;W* U ±i^I^^A/T't iV^„ 30 
[ 0 0 3 1 ] 

i: ft 3 III©=7cilf f4, JBrit-t-SttateuSCTjlSiSilxS. (iii) |C i ti 

, ffitixf^if-i/t/l'^Sffil-ioT, GaN^, Al.Ga.-.NcV^fc, iifi fi£ 5£ A 1 
„ G a y I n , . y N (fc/cL, 0 S x g 1 , OSygl) ^ H 5 IllSIfcfe^i 

f£T-#5 0 ft*3. &S (c 4 9 llimMitmm & Sr J#ft $ -fr W *> K , lll8E&te*iftfi£Jt* 
©S6 5)?riiftifiaoTiit5 £ {£ 4 o T , 1 1 im m it * <D H h ft 5 £ & 

[ 0 0 3 2 ] 

*»W»3br*feT?tt, «igSe«5«ffi^ x (0 0 0 1) ffidSJIttiLfcW&iRKiaoiSixT 
t^. *<ntztb. felt ^^f(DSt^*^K±tt 5, 4 fc. ftflifroaJtgSiBfiSrJBv^fc. 40 

[ 0 0 3 3 ] 

«M£ * *1 J* ft K *J T , 1K& L tz S« £ ffl ft <^ » 

°r m t ft 5 o 

[ 0 0 3 4 ] 

ft *j , **wroin»5a^«»a«tt, iiESig^sicic tt e>^5itsffc5„ -r ft 

l»aMfc»i!£*£&4»*aiIliJe*fb4*»«-efcoT, SU IE # # # ® a* , jft jfc St a 1 u G a v 
I n , . „ . v N (fc/cU, O^u^l, O^v^l-C'foS) -CSSttS^aHfr^fefcO, *U 50 
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niiim&itto&ik tm-t zmm*m&m<n$kmtf. (o o o 1 > i©^f yyas^t^ 

[ 0 0 3 5 ] 

tfijJSAl.Ga,! n,.,.,N ( tz f£ V . O^x^l, O^ySl) f*$tl5IIIIS 

[ £ 0>J 1 ] 
[ 0 0 3 6 ] 

* m m m -C f4 , MOCVDftKJ:ott77'f rSlS±CG a NiASrfiKRL, * *t «: 
[ 0 0 3 7 ] 

(SftttA l,O s ) *>?)>i5t7r^7SSl l i, G a Ni>64**/- Ki l 2 itri 
X. 5 0 r r T- , '/-K112li, 1 1 1«e tg * £ L T Ht , #y*Atf>tt;b«3{C, 7/K = !> 
Ajfctt-ry^n?r^^fV^t t^t>*>> '/-Kll 2 14, » it A 1 u G a v 

1 n , _„ . „ N (fcfdL, O^u^l, O^v^ltfcS) £ ?|5^c ^ 1 1 m ^fb #) T* » fifc ;Jx 
liiK Ki 1 2 (000 1) ii>b(i*ILfcIt!!CoTV^. 

[ 0 0 3 8 ] 

»*l OO^KJftKov^t. !3 3Sr#l!5U/£iS?>iaMt5. * i" , S « IB. S # jjfc i o 

2 0 t ~ 1 1 00ti:^5±9l:t7r-l'7Sil 1 £r # L CD *> , MOCVDj££ffl 
^t->- Ki 1 2 5ri^t§ (H13 (a) ) o M&tfJicte x F ^fAjf!) n (TMG 
) i:T^^- = T ( N H 3 ) t^SSlCftfttSitCiot, G a N^bftSV - KI 

1 2?rr^t5. IIl8^fl:»¥*fr*j£ft«JflifcfflL0>;fr8s, fc^^HVPE ( 

[ 0 0 3 9 ] 

- Ki 1 2©f Jli, fcix.li2 0dmffc5. Ki 1 2©tia, SI iMj {4 
, B3 (a) ©«:*Bi:*ti y i o.-CDDiOi^^ric Stlt v^5, 

[ 0 0 4 0 ] 

ifc f£ , #5,fifcGaN^f B (•> - Ki 1 2 ) co*ffi<7}^f B #{4£:*7#-yMci-5;fc#> 
. Kgl 2»*IJ*(ft|lffft5 ( EI 3 (b) ) „ * H J£ #1 {4 . 3? ® tf* (000 

l) BA»5)0. l^M<J:5{vi, ^-r^r*vK5rW^»Ji:Lfc«FBi®SrfflV^-C^*y^5 
* A- m m & ft 1 . ft *J , * 7 # y K *| fi , GaNS©S^tC^gt5iI^I©S^ 
ttK J: 0K£t^li± < , 0. 0 5° ~0. 5° ti^aiLV^. H 3 (b) OSS« <> 
- Ki l 2 ©tltt. ilWCli, @2i:*ti?i:||g!Ri:ioTV>5. * *s , 02<d 

teTClHeD*^ — fliS 1 ~ 5 d mgf, tl /^ 0 . 5~5nmSS"C'fo^o 

[ 0 0 4 1 ] 

5 iC LTtltjlfciefaS^^fflV^T, 03 (c) !C*t«t 5 Iw, Gal** 1*6 
13£r;£*£it3„ W T fc , -tro^rifcKo^TWlW-J-S. 
[ 0 0 4 2 ] 

*«P^«*ST'fflV^^2> L P Eif (MS, IP) r«L P Egf 

{4, ^fVI/^iOf tV^ - 2 1 i:^^2 2 t % tim X. > 5 0 a t m C^ffi C § i b ^ 5 
±5l:*!ot^5. — 2 1 ^ t 14 , *P^fflWt — ? 2 3 ^Bt^JlT^S, ^^r 

- 2 1 (4 V 3oO/-J/^?,*.^^tltfctl, JllCI4Si«*f 2 4 a ~2 4 c # 

ao w-mntv^. soro-y-va, fi^«sia^±o. i , CfciDi*a.fc5tc*!i»£;h,-c 

*5 •) N *F|*jCDiB.£{4*$J — izmffl&tlZo tP'bW 2 5 (4 , ^rtOfii©^- 14 £ ft Ji £ -tir 3 
[ 0 0 4 3 ] 
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*F -fr 2 5 © ft «B K tt , m it * * m (BN) tf> <b ft 5 ±f 2 6 # IS fi £ *t T ^ 5 0 ±6 m 

2 e . ±ti®co*fift£±#£-tt5r tic iotii2 7«saisjti5„ mm 

*t>te*S«10l4*«@^tt2 8JC«tt»#»tfen5. fl 4 |g B -C « , $C © S « 1 

0 4:3£filS»2 8tBiet?t5 ( r^SSl OIJ, laie^-:? 2 9 a C iot@e$^ 
5 m m 2 7 K fit % S#fflK)7*n-:7 3 0 5 i 5 l^ic TV^„ :/ □ ^ 7 3 0 

tt , IHC*-!? 2 9 bi;J;oTlEie^ix5„ # 3? Jfc #l T* (± , f IMJI*^ i 0 a t m^T 
T-3b-5fcfeii^(75lH]te^ — ?&&m~?Z?>7b s . 1 O a t mHi«SlHE*TT*li, fit » 
M#S©(Ilte^«dSftffl$tv^„ # H M # * ( JW «■ ^ ^ ) tt , #^S3 l.*»e>«tl&*ix5 
o #Hm^^J£^ii, ffi^iSS^3 2tcJ;o-rfgg£;ft5 0 #H^#*(±;#;*.ffl§!igG3 3 
laot^ifti^i^fc©*,!;, IPrtlclf,ix5= 10 

[ 0 0 4 4 ] 

HT, GaN*£*0>Wfifc#JfiK:o^-CBl93-*-3. 
[ 0 0 4 5 ] 

(1) Gsi75yM?jb5Na!:SIgilPtU i&ffllrtfc-trs'hi-So G a I; li 
, #fi ft *S 9 9 . 9 9 9 9 % ( > y ? X -f- -Y V ) Ot>»^l^5, * fc N a l; « «SLfc 
N'a /B V £> *x 3 „ HeliLfc^n-yjKy^^rtfNaSrJPiLTllifL, « ® B 

5 r £ T t 5 o ^^Tj-yK^S^iSX^gfi, £«B£ttf£B£$ft£. 20 
[ 0 0 4 6 ] 

# T 5 . ^a^9Sritt*«t«tAn-C»cl^lW, St £ fli # "T 5 „ # ffl Si # * . fc <t x. 
, * s Sfcliry^^T^^tfif^^ffeS. r©gpgT\ Ga-^Nai:^* 

is x t *s s |£ -f 5> r. t & i» »t 5 fc * , a tmggttS. is » r ^ 

[ 0 0 4 7 ] 

(3) & K , 4t«®lXS:8 0 OtCRSU, lt^?raliafP^ffii:-rSo * 7i , # ffl « 30 
J±;fj£±#£-fr5o * H Jg m -c* fi , # H , fcixtfg|#x»*t*5 o a t mi t5 

[ 0 0 4 8 ] 

(4) ^Sf ^ttt 1 0 r pm~2 0 0 r p m <D ffi H » E K i§ ft T* £ |g £ E & $ * 5 „ 
S £ L < « , 1 0 0 r pmfl&«-ei§HB£-e:5 <> 2 4 «f W , ■ Sffi 4:±# S * T iB» O 

* ffi & 5 ~ 1 Ommrofif Sff S«£±#$-fr7t^. ifi*BK»ot^ 
5^®$rl^*-t-'5fci6^, 300 rpm~1 500 rpm ( S * L < fi , lOOOrpm 
fltf « ) W^ffl<75|HltejgftT'a«5r(flIte^^S 0 ^ CD *g . t*LfcGaNJHilSfiSS«rf + 

— *»6St9ttl-*-. ttiTTjfcfW:, *& 1ft © i& ft £r — ^Iwftjf Ltfc J;t^s, a® 40 

co i® t& ?n ft £ — ^ici-Sfefetcjit^OTiaftSr — S©a*tftT**tt)J:v^ 
[ 0 0 4 9 ] 

S^f 5r H5T'#5. ii * , SgLfcGa NSICIl, 7 y ^ Affc 5 ^ T -> 7 

ft (kny^^Attritft) tfs & # 5 „ * SI Ifi «»J "C »± » 02i:*tt7*y hliSSrlv^ 
51 t lc<J;ot^f5'7 o o*|i)SJ:0^I^SiI«t5r ^^Lfc 2 ftSi^fafiK 

ft Sr * m X' # 5 . 50 
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[ 0 0 5 0 ] 

i 1 lClilCCilC#Ltfi^O*V^fi±CL P E^cft LfcS^ (Hi (a) , (b 
) ) t. t7* j/ HSSC^fiLfcS^ (01 (c) , (d) ) (Dftmfttemm*:* a i? 

- <n> m # & m -r . c miatft tem & & m * m^^t^ms- , & nmn m'\k&& (3^tc^«) 

1:45 (01 (a) , (b) ) „ - 75 C M 4 0 * 7 * h L fc « £ « & ffl fc 4§ , * 

B (4 x ^ y 7" T? > E £ W »c 14 £ B \z % R <D h 5 * 3 * a - od IS B e B *s j« * t? # « ( 

0 1(c), ( d ) ) o 
[ 0 0 5 1 ] 

$ <b , mi (a) (mm) , (b) ( »r b ) (c*t«t 5 a«^iLfcisittt > 

(c*j-LT, 2ffigSt)li6ov^t L4 5. & #i ft , ISft*ftBiPCiB©*tli4 

< <75tfUJ B T- <k j& ft "T £ ( « # fil fifc fi ) t4-ii:iS. Lfc^otCIH^WBt-, ^ 

CO 3§ K 4 "9 , *B?e*tf4*fiff=:*#/j:IHi0i«:WL, jM*^fcfi^cD@$E#BT-<D#;t$c:|* 
S**t< :i4ot< 5fc»tti5>il5. WIE6^^(75&<^^:#${4, 1 ~ 5 0 ju m 

[ 0 0 5 2 ] 

- * 7 # * ns^H^fci^ (01 (c) («b) , (d) (mm) ) , 
T^m<?>m\*iiib^%&mm<vmt l ctti,x nffeirt, -rt£t>%m^.<r>m\z. 1 /5«i5fg 

t tc-r 5 r. t sas rt 16 -c- *> o 7t o l fc i)5 o t , «n=:jRffi*»e>*ftLfc4i'a'^d-7*yha 20 

{4WT»45{c%x.b^?>o ^ 7 ;*/ s/ hSjK£m>5*tc4 9#t#ftj*ft#S4<33tiaiHj{i: 

, *BJg«i6Stt:<ft«l79y h & 5 £> tc, * L <^ IM ^ £ -f , ^f&^^M^WHiSJ?- 
B-C»ia:«:^?a(ctfe > o#^-e#4v>fcfei:3t^P>ix5„ 

[ 0 0 5 3 ] 

£ <b (C , t7*y hSStlV^Ll^, tSIgro 1 ll^b 1 0#|g«Ki(Sl±^ili$ 

ft^7C#< (i 1 <D*PPT**t) , ^e>td^-7*s'hS««rfflV^5*fC4«?, i«5S*** s 

4 0K*fc:3l*i3;fc;»i:#x.&;ix5. 30 

[ 0 0 5 4 ] 

±EO*ftC±otG a N^S^SilL, *0><Effi«5«:l8£tfPL3*g«r»|j£Ufc:. fii 
SSfflil X 1 o'cm^KTT'fcofc, P L^Sffl^^^ h^Sri 5 (b) it ^ -f „ 0 

5 (b) hKD 3 6 0 nmWaO^-^Cgiltt, 22 (V) T*foofc 0 

£> , It»MOCVDfef#SLfcG a NlH©P L8S^15 (a) it ^ "T „ ft *J , 
0 5 ( a ) t 0 5 ( b ) 14 , x !) y ^145* 4 5 *#T? MS * ft t ^ ^ ^ hA'tfeS, 
El 5 (a) (CX^^ hyKOSeOnmttjarof-^SSli, 0. 48 (V) t'fcofc. * 
38 W 7j & K 4 o T t ft 5 ^ ,5, {4 , a*iO*te-Cf^KLfeiNfJ|»CM:-<X'5 0 *S £ W P 
L 3ft * # # <b ft ft o 

[ 0 0 5 5 ] 40 

— »OH V P EftlC i 5GaN)f)i^ftfil050t©iii&t'tT9„ 3§ 91 T- (4 , 8 0 0 <£> 

[ 0 0 5 6 ] 

^MMMX'te , N a ©^©77 y^^^ffl^fcii^ Li, Na, K^^rx^^-^Caft 

if <dt /vi3 v ±m&m, t <z>m&y ? y t * * m^^x t> , mmv>%)%:&n bti z . £ *4 

, NatCa©|^77 7^t'tt, C a ^ 1 0 %SSSAt5 : i H <t o T, 4"9i£EE 
[ 0 0 5 7 ] 
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<-^*n««fi««)3t5RJUld^4VNAl ll Ga I . x N ( 0 £ x S 1 ) J*Jgft*JBl*-*-5£i: 
#3glKT-te, G a fl)-»*ffi»IIlKjc*Kt#«i5r itio-C. r CO 

[ 0 0 5 8 ] 

<7)|fi]JiS:IIS,i-5*^«rt6t^5o o*9 % * * W^J: ft tf , fii Wf fit 14 £: W "T 5 7=' ' W 

^ Sr US * ^ T * » * fc. *i 1^2* « £ 0 tf^W^^fSt^ 5 . 
I HJS ffl 2 ] 



[ 0 0 5 9 ] 

( it tfi : 04 1 ) 
a»«©*7AASr, ft -£* ft 



0 



0 



0 



5 ° , 0 . 1 ° 
l illtU 



0 



* o ^ ft W , 0»J 1 il^iKLT, 



do J: 0 . o 

* 7 3 £ a* 2 



0. 3° Jb' i tf O . 5° £ L 
4 « 31 CO 1 11^ S 



t L « * (4 » ISI^ft^ 



[ 0 0 6 0 ] 

«t 5 k Ltt f>tifcii« 2 *3 «t jt ik 04 1 iii^ m. it m m tg tc o ^ -c . « a *s 
<o * -7 n m. t . ^fiagfcit;^ty7ig©irtiff>o#i:roi#^fi^fc 0 ^ <d $g * 

^^liC^i" 0 fc:j3, ^rt y 7SSI4 > HU izl! "75 ^ T* S'J ^ Lfc £lT©SHfi«ld3^tt> 
WT'fc5. «1 t*tt5 t, ^ 7 ^ t ^ o . 0 5° ^ Jb -e , fifc S jS S CD a* 1 0 % 

SSitit-t, * fc^-t y 7SS©tf6o^t4^ < 'iofc, £ bic ^ y ft Bttf o . 5 



tf b o # t> , dr-r!JT^,K¥^IflI (r»^-^«5xi0 
*& <Z) l/56t±5««T) 

Fit ( 1 7 ^ a ^ o . o° 



wteffl-efcofc — , 7 ^ ft tfS 0 . 0 3° t? , v^-t^. 
) troiliSfttjiiS^ofc, j& * jS ft <o [6] Jb (4 , -r -f * 



5?SSfiiJ2 



ttetwi 



o. 1 



0- 5 



O- 3 



25 



_35_ 



_42_ 



18 



t fc O fc o 



* Jt 3r * y T 



[ 0 0 6 1 ] 

(* 1 ) 

[*1^J3 ] 

[ 0 0 6 2 ] 

^^0. 5° W ^ L o r<^^, £ & 



1 £ ffl 0 t77^f7SS3 1 iCMOCVD 

o * / 5 9 G a N 3 2 S: t 



II«l^ii:Na77^Affl^TGaN33?:l. 9 m m tfc ft 6 0 r <7) H# (7) ft 
B# W 14 , 9 5 m ffl -C 5 o (lftlS(j:20Mm/^P R 1) 0 C 2 S I V\ 

^^AS5r5° i: Ufco ±Et7ftS 5° 0>S«±KLPE^£&{c:iOOMm£>GaN 
3 4Sri*ftLfc ( J& ft B$ PS f4 m 2 . 5 ^ . * ft * K f4 4 0 ju m / B# Ffl ) . $f:LPEH 
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7f roSI^ltt, *7ftm<D%)$k\z£.K), 6 ftM<D7 r ± v V k A, i£ ft W fltt 

itlc^fBSi^^A^^/HlLt, * ii& 1 1 1®= S <t: S 
« £ # „ d<75B# x *t y TjgSroii^otii, ^ t ij 7SS¥»iI l x i o 1 8 lz.tt l 

[ 0 0 6 3 ] 

immm 4 ] 

[ 0 0 6 4 ] 

x n 0j -r ^ o 

[ 0 0 6 5 ] 

12 7 l£ *5 V> T , S « 3 1*3J;0!,.SS3 2 © li HI W 3 i: ^ C t fc 5 . 

V^T, ««,^rt^(cfi^^ia^o(tT^SL/c 0 H8(c*5^t, 8 1 li««4:*L, 8 2 
fi*g$:£^L, 8 3 tt, _h g|J fc — ^^^L, 8 4 liTSS t - * S: ^ 1~ <, 

07 (C) ©«^©fy//V*i8 »i 5 t^y^rttSf LtG a Nf f3 3 *^tf L 
fc. 

Aftl^llll 0 ONfWC, * 7 ft 2° , lf«l2mm©8f H ^#fc 0 :©i J, » ft 

fcSlOSi^*^^-!*, *iR<0*>«^#>fct©-C*>t»» e^ff^a^^goiSirA/if 20 

ft Jt 15s w & 0 ft ^ aM# e> ft „ nbtLtcffegkomm* * * / t % * w * & t? v b 

<75 * ^' y T « ^ t£ b o # & $J L fc &r * , *t!)7Irtilf^I©lfHrtffcofc 0 
[ * J£ #J 5 ] 
[ 0 0 6 6 ] 

31 * « 5 -C tt , H JS 0»J 1 T?#&ft5£«&Jll^T¥«*flEi' — iFSTfEK-rs — «|:o^t 
Ult5. ¥#frl/-if9 0©«it^HI9^^-r o 
[ 0 0 6 7 ] 

KS i *K-7'LfcnlGaNi>6453y?? H9 2t»)8t5. S t5 9 1 « , If 

m i -<?» e> ft 5 , ^-7*yh««jbfciiisia^*iB*«rJ!5riibyta«*»e>, * a 0-^7 30 

rOIS^liU SI B »ci *P ft K ft 5 «fc 5 , II^ifLfcgiiSt'fcS, ft , X 
B©t7r 'T7a«©^*H:, ;S T? ti ft 1^ „ ilEG a N I(D^f B (G a i N i tttffe 
T? fit , ^F^fiife)irbTSi5r^Jp-r2)i:Ga<^^?Ld 5 ltJD-r5o :«G a ©?g?LIJf S 
fc: it tt S 1t#> % ;©ii;f/^^?rfSt5ii^^if©SfI«f & ^ tf> fc 

£> , ^rt!)7«S!)!3X l 0 18 BlTlc/£5 i 5 lc K-fy^t^« -5 „ 
[ 0 0 6 8 ] 

#C fC , n > ^ h 1 9 2 ± l: , nfUlo.oiGa 0 . 9J N!4>f)45^77F|93inl 
GaNd>b45*^>f Ki94fctf*t5. & K » G a ,., I n(l .,N4>b45#FI ( 
ff$^3nm) tGaN4>?)i5/<!)7l ( £ *t) 6 n m ) t t i o t «fS $ tlfc#li 

# F (MQW) ^gtt§9 5 i LTi*t5. & K , P l?GaN7>ibft57fe#'l'K/i9 40 
6 t plA 1 o . o 7 G a o . 9 3 N a» P> ft 3 ? 7 s> KI9 7 i , p fG a N))>5) 45 = ? h 

19 8 t«rl^t5. r tl5)Oll4&*D©*ffif»^-e# 5. *ifl:i/-f 9 Ott^yyw 

^ ,u — dft y 7° /J5 „ 7;v? = i>i>*ttfnffc , < l:Otpf^7 5' Kgox^/i/^-^t y 

Ki, * 5 y K m <n UK lc /h § < ft 5 o 
[ 0 0 6 9 ] 

=t * ^ H 9 8 0) _k SMC fi± , (1^2 ,iinSfOtIttAi«^IfSt2i^i!l9 9*5 

m m u t ft 5) y y i? & a* ^ j& £ ft r <^ 5 = 50 
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[ 0 0 7 0 ] 

1 0 0 ft* M & £ tl X -5 „ plllfi 1 0 0 li, - y >T )V (Ni) t & (Au)' ioilft 

ft* e> & s . 

[ 0 0 7 1 ] 

n«C=V^ h « 9 2 <D ± m , => > 9 9 V M 9 2 t * - 5 2/*lgtt-r5nfl|«« 

1 0 liSjgdtSntV^, nlti 1 0 1 li, =f- 9 > ( T i ) i7;K = n (Al) i: 

[ 0 0 7 2 ] 

±K#ftTK&£;ftfc¥il!^U-1f<0^'<>f*#ffli&fTo;fc o # <b fc ¥ # # ^ - ^ 10 

*f lt, p fto « & t n mij m & t <d m \z m m co m M <r> m h % en m -r z> t . MQwgttii; 
p m m m ^ % e ?l , n m m m ^ h m -?- & a a s n , MQwsttst-^^TW^# L^t^fij 

[ 0 0 7 3 ] 

*^^^J»^«#:^-1F{±, S « £: L T , 1 x l 0 2 c m -2 aT i Iv^SI 

vtt«>{£T, IS ft 3t) * co ft ± , ft*tt©lfil±ft s Jt&tufc.. 
[ 0 0 7 4 ] 

fc *5 , GaNtefi»^©t7r-<r»»*flfa4 1fKJ: G a N mfc& i¥M I. 

, * H * £ ftM-t 3 r i: t ^ ffi-e fo 5 o 20 

[ 0 0 7 5 ] 

[«IS-hcofiJffl^rtg-tt] 
[ 0 0 7 6 ] 

JsA-hK*! bfc J; 5 tz . * 38 K © $S 5£ jfe }c J; fi , as K ^ 1 1 1& g it m m fa *■ <* x. 

[ IH ffi © ffi J*. |ft ^ ] 

[ 0 0 7 7 ] 30 
[Hill (a) ( * li ) *3 <£ t) 5 (b) ( Br B ) tt , fl6*©*SJtriEft*S%i-H-C*>?)» (c 

) (mm) fcio* (d) (mm) r* , #»w©a4it;frft-0U::J:si»ftj«ft*^-*-Bi-e«fe 

5 . 

[El 2 ] **w©«ijft*&©*<ote©«**i-»DSiai3±ot*©*iS«ffi*«*W»c^-t- 
[03] (a) ~ (c) tt , **W©«3t*jSfe(0$&tc-t«>filiOftlS:*-f-XSWfiSH-Cifc 
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